Objective: To identify factors that predict admission to long-term care (LTC) and mortality among community-based, dependent older people in Ireland, who were in receipt of formal home support.
older age will be characterised by physical and cognitive decline and dependent on others for care and support. Care can be provided in a range of settings, and in many countries, governments are in the process of shifting the emphasis away from long-stay residential care to home care. 2 Accordingly, a major issue in health and social care systems across many countries is how to keep dependent older people on the boundary of residential care living at home for longer, rather than be admitted to expensive long-term care (LTC) facilities. 3, 4 Not
only is this what people want, but enabling older people to remain at home for longer reduces the potential cost of care for government. 5 However, shifting the focus from LTC requires better information on older people in receipt of home care, which is in line with the World Health Organization (WHO)'s recommendation for improved measurement, monitoring, and understanding of health and ageing, including in relation to older people in need of LTC. 2 The "Balance of Care" (BoC) approach, a systematic framework for exploring the potential costs and consequences of changing the mix of community and long-stay residential services in a defined geographical area 6 can be used to identify the types of dependent older people who could equally be cared for at home or in residential care. [7] [8] [9] A large UK BoC study found that up to half of new care home entrants could be cared for in alternative settings. 9 For each of these case-types, nursing home care could be delayed by 3 to 12 months with sufficient community supports.
One of the enduring criticisms of government policy for dependent older people in Ireland is the imbalance in public spending between residential care and community-based care. Currently, the government in Ireland is spending more than twice as much on residential care than on home care for older people; estimated at €962 million to support 23 334 people in LTC relative to a budget of €408 million for home care services to support approximately 49 000 people annually. 10 Historically, even when public resources were more plentiful, investment in community-based care has been relatively poor. 11 Similar to UK BoC studies, O'Shea and Monaghan highlighted the potential of enhanced individualised supports for keeping people with dementia living in their own homes for longer in Ireland. 7 Home support in Ireland is characterised by a complex mix of informal, public, and private home care, both in funding and provision. 12, 13 As in many other countries, the bulk of home care in Ireland is informal, provided by family members/friends mostly in an unpaid capacity.
Formal home care services are often used to supplement informal home care. Families can arrange private home care provision, funded from out of pocket payments. However, much formal home care is publicly (HSE) funded through taxation, which is arranged by the HSE but can be provided by different providers. 14 Keeping dependent people at home in the absence of sufficient community-based resources is not an easy task. [15] [16] [17] The types of cases that could be cared for in the community rather than in residential care tend, not surprisingly, to be those that are less complex. 4, 9 Case types that are more likely to be viable for home support are those without a combination of high levels of physical dependency, cognitive impairment (CI), or challenging behaviours. 9 All of the case types identified as being suitable for home care by Tucker et al had low levels of challenging behaviour. 4 Women and younger people are also more likely to be viewed as suitable for home care. 9 It may be difficult sometimes to target community supports at people who will derive most benefit from them, very often because of poor communication, particularly with people with dementia, 18 and a failure to understand the importance of joint production in community-based care. Even for people with a dedicated family carer, there may come a point where residential care is the most appropriate placement. 8 However, making decisions about the most appropriate care setting or the optimal time for transition to long-stay residential care is not straightforward. Saks et al have highlighted the many factors that need to be considered including preferences, quality of life of the person with dementia and family carers, quality of care, safety, service availability, costs, and cultural traditions and norms. 19 In addition, the authors found that there is considerable variation among health professionals across several EU countries regarding the most appropriate setting in which to care for a person with dementia on the margins of home and residential care. Residential care, however, was seen as most appropriate for people with dementia with advanced CI, high levels of physical dependency, high behavioural problems, high levels of caregiver burden, and where caregiver has a positive attitude towards placement in residential care. 19 Predicting the factors that influence admission to LTC or mortality among community-based dependent older people is an important part
Key points
• "Cognitive dysfunction" and intensity of formal home support were significantly associated with admittance to long-term care in community-dwelling older people.
• Physical dependence and advanced age (95 years +) were significantly associated with mortality, but not of longterm care.
• The findings support the case for personalised home support models, particularly for older adults with dementia and cognitive impairment, to enable people to live well at home for longer.
of the resource allocation process, because it can help focus policy attention on the key factors that can prolong living at home and extend life in the community. There is evidence that reduced activities of daily living (ADL) activity is associated with functional deterioration, LTC, and mortality among older people. 20, 21 People with higher levels of physical dependency and limitation may need to be admitted to LTC facilities because of their increased care burden and have a higher risk of death when incapacity becomes too severe. 20 In a systematic review and meta-analysis, Cepoiu-Martin et al found that increased age, functional impairment, behavioural, and psychological problems and being in the severe stages of dementia were significant predictors of LTC placement for people with dementia. 22 The older population in receipt of home support represent a vulnerable subgroup, characterised by a high prevalence of "cognitive dysfunction" (46%) and frailty (41%). 23, 24 There have been no studies done on the identification of factors that influence admission to long-stay care in Ireland, or on predictors of mortality among community-dwelling older dependent adults. The aim of this paper is to identify factors that predict admission to LTC and mortality during a 1-year period, based on a large cohort of communitydwelling older adults receiving formal home support. Given that "ageing in place" is a dominant framework for care and support of older people, in many countries across the world, this study has international relevance. lected administrative data and, while administrative data have its pitfalls, these data make it feasible and possible to address questions relating to health and social care services for older people that would be impractical or impossible to study using conventional research methods. 25 Written informed consent was obtained from all participants to complete the CSAR assessments. All data were anonymised before use. Analysis and evaluation of data were approved by the HSE, Community Health Organisation Area 9,
Dublin, and by the Research Ethics Committee in Dublin City
University, Dublin (DCUREC/2018_088).
| Study variables
Sociodemographic data included age, gender, and personal circumstances (eg, marital status and living alone). Physical dependency level was assessed using the Barthel index (BI), a simple index based on the scoring of 10 items. Scores range from 0 to 20, with a lower score indicating a higher level of dependency. Its main aim is to establish the degree to which a person is independent from needing any help, physical or verbal, with these items however minor and for whatever reason. From the overall score, an individual is categorised as maximum dependency (0-5), high dependency (6-10), medium dependency (11) (12) (13) (14) (15) , low dependency (16) (17) (18) (19) , and independent (20) . 26 Assistance with mobility and feeding (two of 10 items on the BI), falls risk (documented on CSAR form), and assistance with meal preparation (documented on care plan) were recorded as binary variables. Medications are listed on the CSAR form and polypharmacy, classified as use of five or more medications daily, was considered an indication of comorbidity. "Dementia" and "suspected CI" were based on information on cognitive status recorded on the CSAR form. The method used for the purposes of this audit has been previously described 24 and is as follows. Service users were categorised as having (a) "dementia" if a diagnosis of dementia or cognitive decline with impact on independent living, was documented on the CSAR form by a health professional and for those for whom home supports had ceased, the figure used was that which was most recently recorded prior to the cessation of home support. When a person was admitted to LTC (nursing home care/institution) or died during the 12-month audit period, this was recorded on the dataset, ie, predefined outcomes of LTC (admission to nursing home or residential care) and death comprise the dependent variables in this paper. 3 | RESULTS
| Statistical analysis

| Characteristics of community-dwelling older adults receiving home support
A total of 1597 urban, community-dwelling older adults, (≥65 years), in receipt of state-funded home support were identified in this audit during the 12-month period (January-December 2017). The group was predominantly female (64%), widowed/single (65%), and over 80 years (68%), with a mean age of 83 years, as detailed in Table 1 .
Over half lived alone (55%) and were referred for home support assessment following hospitalisation (53%).
The majority were dependent in ADLs, with 72% categorised to be of medium-maximum dependency according to the BI, reflecting the home care assessment process, which is largely based on physical dependency. Polypharmacy was high (68%), and over half of older people were identified as being at risk of falls (53%). The prevalence of either "dementia" or "suspected CI" (collectively termed "cognitive dysfunction" in this paper) was 43% in this population and was significantly higher in females than for males.
Home support intensity, as measured by allocated care hours, was on average 11 hours per week. Overall, 655 756 hours of state-funded home support were delivered during the audit period. Median time since initiation of home support was 16 months. A small number of home support recipients concomitantly received eHealth telecare services (9%).
During the 12 months, home support was discontinued for 19%
(n = 304) of users. The predefined endpoints, namely, admission to LTC and mortality were 8% (n = 122) and 9% (n = 148), respectively. A small number of home support services were discontinued for unknown reasons (n = 21) or because of an acute hospital admission (n = 7).
| LTC predictors
The subgroup of home support recipients admitted to LTC were characterised by a significantly (P < .05) higher prevalence of falls risk (71%), "cognitive dysfunction" (61%), support with feeding (42%), and communication difficulties (21%). They were also older and more dependant in terms of ADLs than people "ageing in place" at home, as detailed in Table 2 . In the adjusted multivariate logistic regression model, "cognitive dysfunction" (ie, "dementia" or "suspected CI") significantly predicted transition to LTC, but physical dependency (Barthel score) did not reach statistical significance (Table 3 ). The OR for "cognitive dysfunction" was 2.1. Home support intensity was significantly higher prior to admission to LTC, by an average of 3 hours per week, compared with those who continued to live at home and receive home support. Consistent with this difference, having higher weekly care hours was a significant predictor of LTC in the adjusted regression model. In line with this, people with "cognitive dysfunction" also received significantly more home support hours per week, accounted for by the need for support with meal preparation, which was significantly higher compared with others in this study (69% vs 58%, P < .001).
| Mortality predictors
The subgroup of older adults who died during the 1-year period were characterised by advanced age (>95 years), higher physical dependency, need for assistance with mobility, and need for assistance with meal preparation, as detailed in Table 4 . Not surprisingly, the mortality group was receiving significantly more formal home support hours prior to death than those who remained ageing in place. Table 5 . "Cognitive dysfunction" was significantly associated with mortality, in contrast to the findings for admission to LTC.
| DISCUSSION
The aim of this study was to assess and compare predictors of admission with LTC and mortality for dependent older people currently living at home and in receipt of state-funded home support. Our findings showed that "cognition dysfunction" was an important predictor of LTC while physical dependency and advanced age were associated 14 However, moving from the current fragmented system of community-based care to a rights-based model will take time and will be expensive to implement. 27 This paper provides some insight into where future investment should be concentrated, particularly if the goal is to slow-down or postpone admissions into LTC and the reduction of avoidable mortality.
The results suggest, in keeping with the international literature, 22, 28, 29 that a greater focus on "cognitive dysfunction" would likely yield dividends in postponing admission into LTC for some older people. In the present study, the prevalence of "cognitive dysfunction" was 43.1% consistent with our previous findings among home support recipients. 24 While there is generally a dearth of research on the prevalence of "cognitive dysfunction" among older people in receipt of home support, evidence from other countries (eg, Norway and Canada) suggests that people with "cognitive dysfunction" are relatively high users of home care services 30, 31 In the present study, "cognitive dysfunction" was found to be significantly associated with LTC. There is a growing realisation of the importance of providing a rich and var- The present study also indicates that admission to LTC is significantly associated with intensity of home care hours. It may be that the number of hours available was below the critical level needed to support people with significant "cognitive dysfunction" to remain living at home. Given the importance of "cognitive dysfunction" among participants, one would hope that provision would focus disproportionately on addressing cognitive needs. Unfortunately, despite recent progress, Ireland is not yet characterised by a responsive personalised social care system. 27 Hence, it is likely that the care hours provided were generic in nature, concentrating as much, if not more, on assistance with practical tasks and personal care than on addressing the cognitive health and well-being of recipients.
The importance of physical dependency for mortality is supported by the literature 20 and raises interesting questions about the constituent elements of home support in Ireland. The narrowness of social care provision in the country has been well documented. 35 Of particular relevance, in view of the mortality finding is the absence of a coordinated, holistic, activity programme for dependent older people living at home, focusing on movement, flexibility, mobility, and exercise.
The timeframe for home support in the present study was a median of 16 months and in total represented in excess of 656 000 formal home support contacts, suggesting ample opportunity for personalised multicomponent interventions to impact on physical dependency and its consequences. 36, 37 Generally, those receiving home support represent a heterogeneous subgroup of community-dwelling older people with complex health and social care needs. 23, 24, 38 Models of home support should, therefore, reflect this complexity, and address cognitive and physical dependency as highlighted in this study, including a broader range of personalised supports for social isolation, mental health, cultural, and personal aspects. 37, [39] [40] [41] [42] This approach has been recommended by the WHO.
2
A strength of this study is the large sample size. The administrative data were routinely collected as part of home support application and review processes and are an important source of information about health and social care delivery. However, it is also recognised as having inherent limitations. 43 There are a number of important limitations to this paper. A common criticism of administrative data relates to the accuracy with which diagnoses are recorded. This presented a major challenge for the authors of this study, who developed an algorithm to identity people with dementia. Although the approach used to estimate prevalence of "cognitive dysfunction" has its flaws, in the absence of higher quality data, it is a judicious attempt to identify people with "dementia" and "suspected CI" using home supports. Another key limitation is that important variables of interest were not available; information on educational and economic status of care recipients was lacking, as was more detailed information on health including level of dementia and presence of neuropsychiatric symptoms, and cognitive and social support. A further key limitation of the CSAR, in the context of this paper, is the absence of information on family carers. This is a major deficiency given the important role played by carers in supporting dependent older people to remain in their own home for as long as possible. 11, 44, 45 There is also evidence that higher caregiver burden is an important predictor of admission to LTC. This includes two groups of persons. The first group are those for whom the health care professional has documented an established diagnosis of dementia in the CSAR. The second group are those without a documentation of dementia diagnosis by the health professional, but where a cognitive test score was recorded in the CSAR, and this score fell outside a specified cut-off point and for the purposes of this study were designated as having "suspected cognitive impairment." degree to which these are person-centred." 48 Despite its limitations, these data are the best evidence on home supports for older people in Ireland available at this time. The strength of these findings is that it is based on "real world" data on a large population and will be helpful to policymakers when making decisions between funding options for home support and residential care. Such decisions are faced by policymakers in many countries around the world. 
